






















































































































































TDEC 0400-20-11-.17(1)(b). The bydrogeologtc unit used for disposal shall not dlscharge 
ground water to the surface within the dlaposal site. 

NUREG-0902 states: "Surface-water features sustained by ground-water discharge, such as 
perennial and ephemeral streams, springs, seeps, swamps, marshes, and bogs, should not he present 
al the proposed disposal site. This requirement wj// result in a travel time for most dissolver/ 
rqdionuc/ides at least eQUal to the frqye/ time q/the VOunrJ WQ/er from the dil/losal area lo the sjte 
bount!ary. " 

According to the Rl/FS, the EMDF would cover an area of upwelling groundwater, where 
groundwater is discharged to the surface in numerous seeps and springs, wetlands, and a spring fed 
stream. While the proposed underdrain is not an actual site feature, it is specifically designed to 
collect groundwater beneath the facility and deliver it to local streams: thereby, creating a direct and 
rapid pathway for contaminants released through the liner of the facility to Bear Creek, Poplar Creek, 
and the Clinch River. A condition the regulations specifically attempt to avoid. 

TDEC 0400-20-11-.17(1)(g). The dbposal site must proyfde auftlclent depth to tbe wafer table 
that ground waler Intrusion. oerennl@I or otherwise, onto wute will not occur. The 
Department will consider an exception to requirement to allow dlsposal below the 
watertable If It can be conclusively shown that disposal site characteristics wUI result In 
molecular dift'usion being the predominant means of radlonucUde movement and the rate or 
movement will result in the performance objectives or Rule 0400-20-11-.16 being met. In no 
case will waste disposal be permitted in the zone of fluctuation of the water table. 

As described in the Rl/FS and noted above, the footprint of the EMDF will cover an area with a high 
water table, upwelling groundwater, seeps and springs, wetlands, and a spring fed stream that will be 
partially filled. While the Rl/FS proposes an extensive underdrain system to lower the water table, its 
service life is uncertain, as are any mitigative measures that could be taken to lower the water levels 
should the underdrain fail over the course of a thousand years (given it will be located beneath the 
liner and many of tons of radioactive and hazardous waste). As noted in the Rl/FS: "Landfill 
construe/ion, operation, and long-term performance depend on maintaining the waler /able below 
the base of the landfill liner system." 

TDEC 0400-20-11-.17(1) (j) Areas must be avoided where surface geologic proceaes such as 
mass wasting, erosion, slumping, landslldlng or weathering occur with such frequency and 
extent to atTect the abUlty of the disposal site to meet the performance objectives of Rule 0400-
20-11-.16, or may preclude defensible modeling and prediction of long-term impact& 

As stated in 40 CFR 761.75(bX5), the landfill site shall be located in an area of low to moderate 
relief to minimize erosion and to help prevent landslides or slumping. The EMDF lies over steep 
slopes. · 

TDEC 0400-20-11-.17(1)(1). Areas must be avoided where tectonic processes such as faulting, 
folding, seismic acttvtty or vokanism may occur with such frequency and extent to aft'ect the 
abiUty of the disposal site to meet the objectives of Rule 0400-20-11-.16, or may 
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preclude defensible modeling and prediction of long-term impacts. 

As proposed, the EMDF lies over steep slopes {>30%), the White Oak Mountain thrust sheet, and 
complex geology of the folded, fractured, and faulted shales of the Conasauga Group and within the 
East Tennessee Seismic Zone (ETSZ). The ETSZ is the second most active seismic zone east of the 
Rocky Mountains. While historical earthquakes with a magnitude greater than 5 have not been 
recorded, researchers from the University of Tennessee have used hypothetical and theoretical 
relationships that suggest the ETSZ may be capable of generating an infrequent quake of 
approximately 7.5.23 Figure 11 taken from large Earthquake Pa/eoseismology in the East Tennessee 
Seismic Zone: Results of an 18-Month Pilot Study (Hatcher, 2012) shows the ETSZ earthquakes from 
1966 through 2003, with several larger historic earthquakes superimposed on a digital elevation 
model of the region. While the likely hood of a large earthquake over the course of thousands of 
years is unknown, smaller earthquakes may be a concern, where the facility sets on steep slopes and 
relies on earthen dykes laterally and around the perimeter of the landfill to provide containment of 
the waste and stability. As previously noted, 40 CFR 761.75 (b)(5) provides: "The landfill site shall 
be located in an area of low to moderate relief lo minimize erosion and to help prevent landslides or 
slumping." 
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Figure 11: ETSZ earthquakes from 1966 through 2003 with several other larger historic 
earthquakes superimposed on a digital elevation model of the region. (Reproduced from Large 
Earthquake Paleoseismology i11 the East Te1111essee Seismic Zone: Results of au 18-Molllh Pilot 
Study. Hatcher et al, 201224

) 

! I Ibid. I late her ct al, 2012 lnrge £on/1q11ake Po/eost/J1110/ogy 1111/te £os1 Te1111essee Se/m1ic Zo11e: Res11/1s of 011 /8-A/0111/t Pi/01 S111dJ'. 
~~1111Jl.10~· ·' ru~m1 I" orWcomcnV41?.llt 11 nb\ll oll'! (Lost visited -81051201 5). 
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Attachment B. Steep slopes (in orange) and karst development in carbonate rocks (hatched 
in gray) eliminate candidate radioactive waste disposal sites on much of the Oak Ridge 
Reservation, especially sites for large disposal facilities such as the proposed EMDE 

/ --·- ------ --· -- - - Preliminary Geologic Map of the Oak Ridge. Tennessee Area 
~- .. _.., ....,._.,..~-4_...,. ,....__~-o.-...,.___. 
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